(19) 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




I 



(12) 



(id EP 1 013 241 A2 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

28.06.2000 Bulletin 2000/26 

(21) Application number: 99310355.5 

(22) Date of filing: 21.12.1999 



(51) Intci7: A61F 2/30 



(84) Designated Contracting States: 


(72) 


Inventors: 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


• 


Ochoa, Jorge A. 


MC NL PT SE 




Norton, MA 02766 (US) 


Designated Extension States: 


• 


Khalili, Farid Bruce 


AL LT LV MK RO SI 




Chestnut Hill, MA 02167 (US) 


(30) Priority: 22.12.1998 US 219583 


(74) 


Representative: Fisher, Adrian John et al 






CARPMAELS & RANSFORD 


(71) Applicant: JOHNSON & JOHNSON 




43 Blooms bury Square 


PROFESSIONAL Inc. 




London WC1 A 2RA (GB) 


Raynham, Massachusetts 02767-0350 (US) 





CM 
< 

CM 
CO 



(54) Proximal femoral sleeve for a revision hip prosthesis 

(57) A sleeve component for engagement with a 
prosthetic component, such as a revision femoral com- 
ponent, compensates for bone loss and/or anatomical 
anomalies. In one embodiment, the sleeve includes a 
compensating region which provides an eccentric outer 
surface for offsetting proximal posterior bone loss in the 
patient's femur. The sleeve has a bore through which 
the stem of a femoral component is insertable. The inner 
walls of the bore taper so as to complement a proximal 
outer surface of the stem when the sleeve abuts a shoul- 
der portion of the femoral component. In one embodi- 
ment, the compensating region is defined by a radius 
which is offset from the longitudinal axis of the sleeve. 
In another embodiment the compensating region is de- 
fined by a radius extending from the longitudinal axis 
and having an increased length. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to prosthetic 
components, and more particularly, to sleeve compo- 
nents adapted for use with implantable prosthetic com- 
ponents. 

BACKGROUND OF THE INVENTION 

[0002] Joint arthroplasty is a well known surgical pro- 
cedure by which a diseased and/or. damaged natural 
joint is replaced by a prosthetic joint. Joint arthroplasty 
is commonly performed for hips, knees, elbows, and 
other joints. A hip arthroplasty includes the insertion of 
a prosthetic femoral stem component into the medullary 
canal of the femur. A ball or head is affixed to an end of 
the stem for articulation within a natural acetabulum or 
prosthetic acetabular component in the case of a total 
hip arthroplasty. 

[0003] It is important that the femoral stem be secure- 
ly positioned within the femur so as to achieve adequate 
initial fixation, as well to promote long term stability of 
the implant. Femoral components can have various de- 
sign characteristics to provide optimal fixation proper- 
ties, such as surface features for encouraging bony in- 
growth, tailored flexibilities for reducing stress shielding, 
and particular surface properties for maximizing or min- 
imizing adhesion to cement While such femoral com- 
ponents may extend the useful life of the implant, a sur- 
gical revision of the prosthesis may become necessary 
after an extended period of time. 
[0004] One problem associated with the revision of a 
femoral component is the difficulty of implanting a revi- 
sion femoral component along the same longitudinal ax- 
is as the primary or original implant. It is desirable to 
implant the revision femoral component along the pri- 
mary axis to emulate anatomical joint loading charac- 
teristics. The difficulty in implanting the revision prosthe- 
sis along the primary axis is generally attributable to 
bone loss on the posterior proximal portion of the femur. 
For example, if a revision femoral component having a 
symmetric proximal region is to be implanted, the region 
of proximal bone loss may prevent adequate fixation of 
the implant in the medullary canal. More particularly, 
there will be a gap between the implant and the bone 
which may result in deficient fixation of the femoral com- 
ponent in the proximal regbn of the femur. To eliminate 
the gap, a surgeon may attempt a bone graft to replace 
the lost bone. However, bone grafts can be time con- 
suming and may not ultimately be successful. 
[0005] Alternatively, a surgeon may implant a revision 
component that is larger than the original component so 
as to make up for the bone loss. However, the medullary 
canal must be reamed to remove additional material to 
accommodate the larger implant Generally, the canal 
is reamed along an axis that is offset from the primary 



axis to compensate for the proximal bone loss. The off- 
set results in a tendency for the revision component to 
twist under load since it is displaced from longitudinal 
axis of the femur, i.e., the primary axis. 
5 [0006] Instead of a significantly larger revision com- 
ponent, a custom implant having a geometry adapted to 
compensate for the proximal bone loss can be implant- 
ed. However, the availability of custom implants may be 
limited. Furthermore, a large inventory of relatively cost- 
io |y components may need to be maintained. 

[0007] A further option includes the use of a sleeve 
on a proximal end of a femoral component. However, 
conventional sleeves have a center that is offset from 
the centeriine of the medullary canal. The offset center 
75 point results in misalignment of the revision femoral 
component with respect to the primary axis so as to pro- 
vide less than optimal joint loading characteristics. Such 
displacement of the revision component from the prima- 
ry axis results in a tendency of the implant to shift in 
position. 

[0008] It would, therefore, be desirable to provide a 
sleeve for use with a revision prosthetic component that 
compensates for bone loss such that after implantation 
a longitudinal axis of the revision prosthetic component 
is coincident with the primary axis. 

SUMMARY OF THE INVENTION 

[0009] The present invention provides a sleeve com- 
ponent for use with a prosthetic joint component Al- 
though the invention is primarily shown and described 
in conjunction with a femoral hip stem component, and 
in particular for a surgical revision thereof, it is under- 
stood that the sleeve component is applicable to other 
types of joint prostheses as well, such as knees : elbows 
and shoulders. 

[0010] In one embodiment, the sleeve includes a gen- 
erally annular body having a bore formed therein and a 
longitudinal axis The body has an eccentric outer sur- 
face with a symmetrical region and a compensating re- 
gion for offsetting bone loss and/or anatomical anoma- 
lies. In an exemplary embodiment, the sleeve is adapted 
to be secured to a proximal portion of a revision femoral 
component. The sleeve compensates for proximal, pos- 
terior bone loss in the patient's femur that typically oc- 
curs during the time that a primary component was im- 
planted. 

[0011] The contour of the sleeve outer surface, includ- 
ing the compensating region, can be defined by a variety 
of parameters including radii, location of the radii, 
shape, such as circular and elliptical, and degree of sur- 
face taper. In an exemplary embodiment, the symmet- 
rical region is defined by a first radius extending from a 
first point located on a longitudinal axis of the sleeve. 
The compensating region is defined by a second radius 
extending from a second point which is displaced from 
the sleeve longitudinal axis Alternatively, the symmet- 
rical region is defined by a first radius extending from a 
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first point located on the longitudinal axis and the com- 
pensating region is defined by a second radius, which 
is greater than the first radius, also extending from the 
first point. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The invention will be more fully understood 
from the following detailed description taken in conjunc- 
tion with the accompanying drawings, in which: 10 

Figure 1 is a diagrammatic representation of a 
sleeve in accordance with the present invention, 
which is engaged to an implanted femoral compo- 
nent: 75 
Figure 2 ts a perspective view of the sleeve of Figure 
1: 

Figure 3 is a bottom view of the sleeve of Figure 1 ; 
Figure 4 is a Ironi view ol the sleeve of Figure 3; 
Figure 5 is a ic<-.\ v ew ol the sleeve of Figure 3; 20 
Figure 6 is a side view of the sleeve of Figure 3; 
Figure 7 is a boi om view ol nnoihcr embodiment of 
a sleeve in accoovmco vuth inc present invention; 
Figure 3 is a from view ol the sleeve of Figure 7; and 
Figure 9 is a rc.-r vcw ol the steeve of Figure 7; 25 
Figure 10 is a bottom viow o* a lurlnor embodiment 
of a sleeve in nzcotcUncc with the present inven- 
tion. 

Figure 11 is a from vir»w nt thn sleeve of Figure 10; 
Figure 1 2 is a roar vm* of the sleeve of Figure 10; 30 
Figure 13 is side viow ol :hc sleeve of Figure 10; 
Figure 14 is a prior nr. diagrammatic illustration of 
a medullary canal atcr removal of a primary femoral 
component 

Figure 15 is a prior nr diagrammatic illustration of 35 
the medullary canal ol Figure 14 being reamed; 
Figure 16 is a prior ar. diagrammatic illustration of 
a proximal region ol the medullary canal of Figure 
15 being reamed and 

Figure 1 7 is a diagrammanc illustration of a reaming 40 
instrument (or reaming the medullary canal to re- 
ceive a sleeve in accordance with the present in- 
vention. 

DETAILED DESCRIP I ION OF THE INVENTION 45 

[0013] FIGS. 1 -2 show a sleeve 1 00 adapted for en- 
gagement with an elongate prosthetic component 10, 
such as a femoral stem winch is implantable within a 
patient's medullary canal 1 2 The stem 1 0 has attached so 
thereto a head or ball 14 for articulating within a natural 
acetabulum or a prosthetic acetabular component (not 
shown). The sleeve 1 00 has a generally tapered, annu- 
lar body 1 02 with an outer surface defined by a symmet- 
rical region 1 04 and a compensating region 106 for off- 55 
setting proximal, posterior bone loss in the femur. The 
compensating region 1 06 of the sleeve allows a revision 
femoral component to be implanted along substantially 



the same axis, i.e. , primary axis, as trie primary femoral. •= 
implant while still compensating for proximai bone loss. 
By implanting the revision prosthetic component along 
the same axis as the primary implant, the original and 
anatomical load transfer characteristics are advanta- 
geously retained for optimal long term fixation proper- 
ties. 

[0014] In general, the sleeve body 102 has a bore 1 08 
formed therein which defines an inner surface 110 with 
a taper which matches a tapered outer surface of the 
femoral component 10. The sleeve 100 slides along the 
femoral stem 10 until the sleeve abuts a shoulder 16 
formed on the proximal end 18 of the femoral compo- 
nent. The sleeve 100 can be secured in position on the 
femoral stem 10 using a variety of techniques including 
mechanical bonding, trictional engagement and inter- 
locking surface features. In one embodiment, the sleeve 
is fixed in position by means of a porous coating cover- 
ing at least a portion of the sleeve outer surface for pro- 
moting bone ingrowth. 

[0015] The sleeve 100 includes a spout or protruding 
portion 112 extending from the body 102 for abutting the 
shoulder 16 of the femoral component. The protruding 
portion 112 forms an acute angle with the longitudinal 
axis 114 of the sleeve. The protruding portion 112 is 
adapted to be seated within the calcar region 20 (FIG. 
1 ) of the femur. 

[0016] The outer surface of the sleeve body 102 can 
be formed in a variety of geometries to ach ieve a desired 
contour to compensate for bone loss in the femur The 
symmetrical and compensating regions 104,106 are 
generally arcuate and may be defined by one or more 
radii. It is understood that the symmetrical region 104 is 
generally symmetrical for ease of reaming, but it may 
be non-symmetrical. That is, it is easier for a surgeon to 
ream the medullary canal in a symmetrical, e.g., cylin- 
drical, shape. Exemplary shapes for the symmetrical 
and compensating regions 104,106 include round, ellip- 
tical and oblong. Further, the symmetrical, and compen- 
sating regions 104,106 generally taper such that a prox- 
imal end 1 1 6 of the sleeve is larger than a distal end 118. 
Also, the compensating region 106 may extend for the 
entire length of the sleeve, or only a portion thereof. It 
is understood that the sleeve outer surface can include 
surface features formed thereon for promoting fixation 
and bony ingrowth with surrounding bone. 
[0017] FIGS. 3-6 in combination with FIGS. 1-2 show 
further details of the sleeve 1 00. As shown from the bot- 
tom or distal end 118(seeFIG. 3), the bore 108 extends 
through the sleeve body. The distal end 116 of the bore 
inner surface 110 is defined by a first radius R1 extend- 
ing from a first point 120 which is disposed on the lon- 
gitudinal axis 114 of the sleeve. A second radius R2, 
which also extends from the first point 120, defines a 
distal end of the symmetrical region 104 of the sleeve 
outer surface. A third radius R3, which extends from the 
longitudinal axis 1 1 4 at a proximal end 1 1 6 of the sleeve, 
defines the proximal end of the symmetrical region 1 04. 
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The symmetrical region 104 tapers from the proximal 
end 116 to the disiai end 118 of the sleeve. It is under- 
stood that a first plurality of radii, each of which extends 
from the longitudinal axis 114, defines the tapered sym- 
metrical region 106 between the proximal and distal s 
ends 11 6, 1 1 8 of the sleeve. The first plurality of radii in- 
cludes the second and third radii R2,R3. 
[0018] The compensating region 106 of the sleeve is 
defined at the top or proximal end 1 16 by a fourth radius 
R4 extending from a second point 122 which is offset io 
from the first point 1 20. The second point 1 22 is located 
on an axis 115 (FIG. 6) which is offset from the longitu- 
dinal axis 114. The distal end of the compensating re- 
gion 106 is defined by a fifth radius R5 which extends 
from the offset axis 115 at the distal end 118 of the is 
sleeve. The compensating region 106 generally tapers 
from the proximal end 1 1 6 to the distal end 1 1 8 in a man- 
ner similar to the symmetrical region 104 so as to form 
a boundary 124 between the two regions 104,106. It is 
understood that a second plurality of radii, each of which 20 
extends from the offset axis 115, define the compensat- 
ing region 106. The second plurality of radii includes the 
fourth and fifth radii R4.R5. The offset axis can be sub- 
stantially parallel to or it can be slightly angled with re- 
spect to the longitudinal axis 114 of the sleeve. 2s 
[0019] FIGS. 7-9 show a sleeve 200 having an outer 
surface defined by multiple radii extending from a longi- 
tudinal axis 202 with the symmetrical and compensating 
regions 204,206 being defined by the length of the re- 
spective radii As shown in the bottom view of FIG 7, 30 
the inner surface 208 of a distal end 209 of the bore 210 
is defined by a first radius R1 and the distal end of the 
symmetrical region 204 is defined by a second radius 
R2. A third radius R3, which is greater than the second 
radius R2, defines the larger proximal end 211 of the 3$ 
symmetrical region 204 of the sleeve. The third radius 
R3 extends from the longitudinal axis 202 at the proxi- 
mal end 211 of the sleeve. 

[0020] A fourth radius R4 defines the proximal end 
211 of the compensating region 206 and a fifth radius 40 
R5 defines a distal end 209 of the compensating region 
206. A boundary 212 apportions the compensating re- 
gion 206 and the symmetrical region 204 of the sleeve 
outer surface. The increased length of the fourth radius 
R4, as compared with the length of the third radius R3, 4S 
and the increased length of the fifth radius R5, as com- 
pared with the length of the second radius R2, combine 
to provide the eccentric geometry of the sleeve outer 
surface. 

[0021] The sleeve 200 may also include a spout or so 
protruding region 214 for abutting a shoulder region of 
a femoral component. 

[0022] FIGS. 10-13 show a further embodiment of a 
sleeve 300 in accordance with the present invention. 
The sleeve 300 has a compensating region 302 defined ss 
by multiple radii which extend from corresponding axes 
The sleeve 300 includes a protruding portion 306 which 
defines a part of the compensating region 302 and a part 



of a symmetrical region 308. FIG. 10 shows in phantom 
an extension of the symmetrical region 308 into the com- 
pensating region 308 to emphasize the differences in 
shape between the two regions. 

[0023] As shown in the bottom view of FIG. 10, a prox- 
imal end 310 of the symmetrical region 302 is defined 
by a first radius 312 extending from a first point 314 lo- 
cated on the longitudinal axis 304 of the sleeve and a 
second radius 316 extending from a second point 318 
which is located a predetermined distance from the lon- 
gitudinal axis 304. It is understood that the first and sec- 
ond points 314,318 are generally coplanar with the prox- 
imal end 310 of the sleeve. In an exemplary embodi- 
ment, the first and second points 314,318 are located 
on a first plane 320 which divides the sleeve into first 
and second portions 322a,322b. The first radius 31 2 de- 
fines an area of the symmetrical region 308 correspond- 
ing to the sleeve body 324 and the second radius 316 
defines an area of the symmetrical region correspond- 
ing to the protruding portion 306 of the sleeve. 
[0024] The distal end of 326 the symmetrical region 
308 is defined by a third radius 328 which extends from 
the bngitudinal axis 304 at the distal end of the sleeve. 
As shown, the sleeve tapers from the proximal end 310 
to the distal end 326. 

[0025] The proximal end 31 0 of the compensating re- 
gion 302 is provided in part by the body 324 of the sleeve 
and in part by the protruding portion 306. A fourth radius 
329 extends from a third point 330 which is located on 
an axis 305 that is offset from the longitudinal axis 304 
The third point 330 is disposed at the proximal end 310 
of the sleeve. The fourth radius 329 defines a proximal 
area of the compensating region 302 that corresponds 
to the sleeve body 324. A fifth radius 332 extends from 
a fourth point 334 which is offset from the second point 
318 to define an area of the compensating region 302 
that corresponds to the protruding portion 306 of the 
sleeve. 

[0026] The distal end 326 of the compensating region 
302 is provided by the sleeve body 324 alone since the 
protruding portion 306 extends for only a portion of the 
sleeve. A sixth radius 336 extending from the offset axis 
305 at the sleeve distal end 326 defines the distal-most 
perimeter of the compensating region 302. 
[0027] The overall dimensions and respective radii for 
the disclosed embodiments can vary to achieve a de- 
sired geometry for the sleeve. An exemplary offset dis- 
tance from the first point 120 to the second point 122 
(FIG. 3) can vary from about two millimeters to about 
ten millimeters. The length of the radii can vary to com- 
pensate for bone loss as determined by visual and/or X- 
ray imaging techniques, for example. The fourth radius 
R4 has an exemplary length in the range from about five 
millimeters to about twelve millimeters and the fifth ra- 
dius R5 has a length in the range from about three mil- 
limeters to about twelve millimeters. In general, greater 
offset distances are inversely proportional to radial 
lengths for radii which define the compensating region 
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of the sleeve outer surface. 

[0028] It is understood that, in view of the embodi- 
ments described herein, one of ordinary skill in the art 
can readily modify the lengths of the radii which define 
the sleeve, as well the points from which the radii ex- s 
tend, either singly or in combination, to achieve a par- 
ticular geometry for the sleeve outer surface. 
[0029] The sleeves described above are well suited 
for use with a revision femoral component to compen- 
sate for proximal, posterior bone loss that occurs during 10 
the time that the primary femoral component remains 
implanted in the patient's femur. 
[0030] In an exemplary technique to use a sleeve in 
accordance with the present invention to compensate 
for bone loss, the surgeon first removes the primary is 
component using methods well known to one of ordinary 
skill in the art The medullary canal is then reamed to 
prepare it (or receiving a revision femoral component. 
In general the size of the canal must be expanded to 
remove any bone cement and bony ingrowth areas. In 20 
conliast to using conventional sleeve components, a 
femoral component /sleeve assembly as described 
herein is implanted along the primary axis. That is, the 
cana: 13 reamed to the extent necessary along the same 
axis as lor tnc primary or original implant, which typically 25 
corrosponcs to the longitudinal axis of the bone. This is 
advantageous because loads on the bone are trans- 
ferred along this axis When an implant is offset from the 
primary hx\^ irvirK will innd to twist the implant thereby 
drccrrvicjnq mo likelihood of long term fixation of the im- 30 
pUnt m the bone 

[0031] FiGS 14 17 show an exemplary technique 
and r:pp-iraius for creating a cavity in the bone to receive 
a fcmoMl compcncni/sleeve assembly in accordance 
with the present invention A primary femoral compo- 35 
nent (net shown) is first removed to expose the medul- 
lary canal -00 ol a bone (FIG. 14) A posterior/proximal 
region 402 ol the medullary canal exhibits bone loss, as 
shown A conventional reaming device 404 (FIG. 15) 
having a cylindrical reamer 405 is used to ream the ca- 40 
nal 400 along a longitudinal or primary axis 406 of the 
bone in preparation lor implantation of a revision femoral 
stem As shown the conventional reamer 404 does not 
remove bone in the posterior/proximal region 402 of the 
medullary canal A frustoconical reamer 407 is used to 4S 
ream a symmetrical cavity about the primary axis 406 
in a proximal region of the medullary canal 400. The cal- 
car legion 20 (FIG 1 ) ol Ihe femur is reamed to comple- 
ment the spout or piotiuding portion 112 of the sleeve 
100 (FIG 1), which abuts the shoulder 16 of the stem so 
10. The cavity for the protruding portion 112 of the 
sleeve can be reamed as shown and described in U.S. 
Patent No. 4,790,852, to Noiles, which is incorporated 
herein by reference. 

[0032] The proximal region 402 of the medullary canal ss 
must be reamed such that it conforms to the outer sur- 
face of the sleeve 100 (FIG. 1-2) That is, the canal 400 
must be reamed to complement the eccentric outer sur- 
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:-ice of the sleeve, e.g., the compensating region 105. 
Triangular and/or conical reamers, for example, can be 
used to achieve the necessary eccentric reaming of the 
canal. In one embodiment, a frustoconical reamer 408 
(FIG. 17) aligned with an offset axis 410 using a cylin- 
drical guide 412 which is inserted into the medullary ca- 
nal 400. This arrangement reams the proximal/posterior 
region of the medullary canal such that it matches the 
symmetrical and compensating regions 104,106 (FIG. 
2) of the sleeve 102 outer surface. 
[0033] One skilled in the art will appreciate further fea- 
tures and advantages of the invention based on the 
above-described embodiments. Accordingly, the inven- 
tion is not to be limited by what has been particularly 
shown and described, except as indicated by the ap- 
pended claims. All publications and references cited 
herein are expressly incorporated herein by reference 
in their entirety. 

Claims 

1. A sleeve for engagement with a prosthetic compo- 
nent which is implantable within a medullary canal 
in a patient, the sleeve comprising: 

an elongate body having a bore formed there- 
in through which the prosthetic component is insert- 
able, the body including an eccentric outer surface 
having a compensating region for compensating for 
bone loss and a symmetrical region 

2. The sleeve according to claim 1 , wherein the sym- 
metrical region is defined by a first plurality of radii 
extending from a first point. 

3. The sleeve according to claim 2, wherein the com- 
pensating region is defined by a second plurality of 
radii extending from a second point. 

4. The sleeve according to claim 3, wherein the sec- 
ond point is offset from the first point. 

5. The sleeve according to claim 4, wherein the first 
point is located on a longitudinal axis of the sleeve. 

6. The sleeve according to claim 1 , wherein the sleeve 
includes a protruding region for abutting a shoulder 
of the prosthetic component. 

7. The sleeve according to claim 1 , wherein the body 
is tapered. 

8. The sleeve according to claim 3, wherein the first 
point is aligned with the second point. 

9. The sleeve according to claim 8, wherein a first one 
of the first plurality of radii is less than a correspond- 
ing first one of the second plurality of radii. 



9 

10. The sleeve according to claim 1 , wherein the com- 
pensating region extends along the entire length of 
the sleeve. 

11. A sleeve for coupling to a proximal end of a femoral 
component, comprising: 

a body having a longitudinal axis and first and 
second ends with a bore extending therebetween, 
the body having an eccentric outer surface with a 
compensating region for compensating for proximal 
posterior bone loss in a patient's femur and a sym- 
metrical region, the symmetrical region being de- 
fined by a first plurality of radii extending from the 
longitudinal axis and the compensating region be- 
ing defined by a second plurality of radii extending 
from an axis which is offset from the longitudinal ax- 
is. 

12. The sleeve according to claim 11, wherein the offset 
between the longitudinal axis and the offset axis 
ranges from about two millimeters to about ten mil- 
limeters. 

1 3. The sleeve according to claim 1 1 , wherein the body 
is tapered. 

14. The sleeve according to claim 1 1 , wherein the body 
has a thickness that varies in the compensating re- 
gion. 

15. A sleeve for coupling to a proximal end of a femoral 
component, comprising: 

a body having a longitudinal axis and first and 
second ends with a bore extending therebetween, 
the body having an eccentric outer surface with a 
compensating region for compensating for proximal 
posterior bone loss in a patient's femur and a sym- 
metrical region, the symmetrical region being de- 
fined by a first plurality of radii extending from a first 
point located on the longitudinal axis and the com- 
pensating region being defined by a second plural- 
ity of radii extending from the longitudinal axis, 
wherein a first one of the first plurality of radii is less 
than a corresponding first one of the second plural- 
ity of radii such that at the first end of the body the 
compensating region has a thickness greater than 
that of the symmetrical region. 

16. The sleeve according to claim 15, wherein the 
sleeve is tapered. 
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dinal axis, the body having an eccentric outer sur- 
face formed by a symmetrical region and a compen- 
sating region for compensating for bone loss in a 
proximal, posterior region of a patient's femur, the 
compensating region having a first portion corre- 
sponding to the cylindrical body and a second por- 
tion corresponding to the protruding portion, 

19. The sleeve according to claim 18, wherein the first 
portion of the compensating region is defined by ra- 
dii extending from a first axis which is offset from 
the longitudinal axis. 

20. The sleeve according to claim 1 9, wherein the sec- 
ond portion of the compensating region is defined 
by radii extending from a second axis which is offset 
from the longitudinal axis. 

21 . A reaming device tor reaming an eccentric cavity in 
a medullary canal of a bone that has a longitudinal 
axis, comprising: 



a rotating member having a proximal end and 
a distal end, the rotating member being rotata- 

25 ble about an offset axis which is offset from the 

longitudinal axis of the bone; 
a reamer having a frustoconical outer surface 
coupled to the rotating member, the reamer be- 
ing rotatable about the offset axis; and 

30 a guide member for being inserted into the 

medullary canal in alignment with the bone's 
longitudinal axis, 

wherein the reamer forms an eccentric cavity 
for complementing an outer surface of a ta- 
35 pered sleeve component having an eccentric 

outer surface with a compensating region for 
compensating for bone loss and a symmetrical 
region. 

40 



45 
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17. The sleeve according to claim 1 5, wherein the com- 
pensating region extends along an entire length of 
the sleeve. 

18. A sleeve for coupling to a femoral stem, comprising: 

a generally cylindrical body having a protrud- 
ing portion extending from the body and a longitu- 
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